In a very active cell-free system containing polysomes derived from human placenta and a cell-sap fraction prepared from ascites tumor cells, the synthesis of the hormone human placental lactogen (HPL) was detected. The identification was based on the following: (a) The in vitro synthesized protein labeled with P5Simethionine migrated at the same rate as authentic HPL on sodium dodecyl sulfate-polyacrylamide gels and (b) tryptic fingerprint analysis of the labeled protein yielded peptides having the same mobilities as seen with the same analysis of purified HPL. The amount of HPL synthesized in a cell-free system containing polysomes derived from term placenta was about 10% of the total proteins synthesized aind in a comparable system containing first trimester ribosomes the level of synthesis was about 5%. These data suggest the potential for quantitating the HPL mRNA activity as a function of the period of gestation and for isolating the mRNA itself.
It is well established that the human placenta synthesizes at least two protein hormones, human chorionic gonadotrophin (HCG) and human placental lactogen (HPL). The levels of these hormones peak at different periods of gestation; HCG reaches its peak level in serum and urine at 10-12 weeks, whereas, the highest titers of HPL are attained at term. In fact, HPL seems to represent a major protein synthesized in the placenta at terrh (1) (2) (3) . Therefore, it is apparent that the synthesis and/or secretion of these two hormones is differentially coupled to gestation.
In order to investigate the factors involved in regulating the synthesis of the placental protein hormones, it would be helpful to examine their production from placental polysomes in vitro. Such a cell-free system would also be useful for studying the biosynthesis of placental peptide hormones as a function of gestation. Furthermore, the possession of polysomes synthesizing these proteins is a prerequisite for isolating mRNA's specific for HPL and HCG. We have previously shown that ribosomes with relatively high endogenous activity can be prepared from first and third trimester placentas (4) . In the present work, it was observed that in cell-free systems containing either first or third trimester polysomes, the placental hormone HPL was synthesized and represented a substantial portion of total protein synthesized. The assays were performed as described in Materials and Methods. Where indicated, each reaction mixture contained the cell-sap equivalent of 80 and 130 ,ug of protein for ascites and placenta, respectively, and 50 ,g of ribosomal RNA. The placentas were from either the first trimester (F. T.) or third trimester (T. T.)
In addition, 3 Ag of rat-liver tRNA was added to all reactions.
The amount of ribosomes and cell-sap added will be noted in the appropriate experiment. Incubation was at 330 for 90 min. The reactions were stopped by the addition of either 0.2 ml of 0.1 N KOH or 25 gg of pancreatic ribonuclease.
Incubation was continued for 20 min and 1 ml of 10% cold CC13COOH was then added. The mixture was cooled at 00 for 5 min and the precipitate was collected on a 0.45-jum pore size Millipore filter, washed three times with 3 ml each of 5% CC13COOH, dried and counted in a Packard liquid scintillation counter.
Sodium Dodecyl Sulfate-Polyacrylamide Gel Electrophoresis. A five-fold scaled up reaction mixture containing [35S ]methionine was treated with 0.2 ml of 0.1 N KOH per 0.06 ml as described above. Following incubation, the mixture was adjusted to 10% in CClaCOOH, allowed to incubate for 10 min at 40, then centrifuged at 4000 rpm in a Sorvall SS-34 rotor for 10 min. The precipitate was washed once with cold 5% CC13COOH and twice with acetone to remove residual CC13-COOH.
The samples of in vitro products were prepared for analysis by dissolving them in 0.02 M Tris * HCl (pH 6.8) containing 1% sodium dodecyl sulfate, 1% 2-mercaptoethanol, 10% glycerol, and 0.001% bromphenol blue, followed by heating at 100°for 1 min. The proteins were electrophoresed at 200 V for 4-5 hr in a slab containing a linear 7-28% gradient of polyacrylamide and subsequently stained and destained according to procedures previously described (5). The dried slabs were then exposed to x-ray film (Kodak RPR-54) for 1-3 days.
Tryptic Peptide Analysis. Ten to 20-fold scaled up reaction mixtures were incubated for 90 min after which 25 jig of ribonuclease per 0.06 ml was added. The mixtures were then incubated and processed for acrylamide gel electrophoresis as described above. A sample containing 2 to 4 X 106 cpm was distributed to nine 0.6-cm slots extending across the top of an SDS-polyacrylamide slab gel. In the two lanes near the extremities of the gel 10 jig of purified HPL was applied. Immediately after electrophoresis the two end strips containing the HPL standard and one adjacent lane containing an aliquot of the labeled mixture were sliced away from the main portion of the gel and stained. The remaining untreated gel was immediately dried and then an autoradiograph was obtained following a 10-hr exposure. The band corresponding to HPL teins synthesized in the cell-free system, many of which were difficult to resolve from the background. Some of the same bands appeared when proteins synthesized by ribosomes from ascites cells were also examined. However, at least one major distinct protein was synthesized only by the placental ribosomes. This protein did not appear when pancreatic ribonuclease was used to inhibit protein synthesis and migrated at the same rate as purified HPL.
More direct identification was obtained as follows: The band containing the protein was eluted from a preparative gel, mixed with purified unlabeled HPL, digested with trypsin, and the resulting peptides analyzed by two dimensional chromatography and electrophoresis. The fingerprints were subjected to autoradiography and then sprayed with ninhydrin in order to localize the peptides derived from the purified carrier. The exposed x-ray film was then compared with the ninhydrin-stained fingerprint. HPL contains six methionine residues (6, 7) each of which is distributed in a single tryptic peptide. Two of these methionine containing peptides contain 21 and 29 amino acids and it is probable they would not migrate in the solvent systems employed. Based on the amino- acid sequence of HPL (6, 7), tryptic hydrolysis should theoretically yield 21 peptides. The ninhydrin-stained map displays 19 major peptides and about 5 minor ones (Fig. 2B) .
As can be seen in Fig. 2A , there are more than six [13S]-methionine-containing peptides present on the autoradiograph. However, four labeled peptides have identical mobilities with peptides of purified HPL. These are denoted in Fig. 2B by the dotted lines surrounding the corresponding ninhydrin positive peptides. This pattern was consistently observed on maps of this protein in each of three independent experiments. Peptide number 2 in Fig. 2 does not correspond precisely to a ninhydrin positive peptide although it was always present on maps of the labeled protein. Peptide numbers 1 and 3 to 5 apparently overlap with ninhydrin-stained peptides; however, this correspondence is not reproducible and thus may reflect nonspecific tryptic cleavages. The other labeled peptides do not have ninhydrin counterparts and must reflect peptides derived from other proteins eluted from the gel. - The peptide spots were cut out of the map and their radioactivity determined. The four labeled coincident peptides constituted 50-60% of the total radioactivity among the labeled areas detected by the autoradiograph. (The radioactivity at the origin was not included in this calculation.)
The Fig. 2A is the peptide closest to the amino terminus. The ninhydrin-stained fingerprint in Fig. 2B represents carrier HPL plus a much smaller mass of protein eluted from the gel. It is unlikely that the eluted protein was sufficient to give rise to visible spots (which might account for the coincident peptides). This conclusion is supported by a fingerprint of the carrier by itself; this was indistinguishable from that in Fig. 2B . As a further control, labeled proteins synthesized by ascites polysomes were eluted from the same region of a preparative polyacrylamide gel as the labeled protein of Fig. 2 and fingerprinted. There was no correspondence between the labeled areas and the ninhydrin positive peptides. These data strongly suggest that the band migrating at the same rate as HPL on the polyacrylamide gel was in fact HPL.
Polyacrylamide gel analysis of the proteins synthesized by first trimester ribosomes also revealed a band migrating as HPL (Fig. 3) . Trypsin treatment of this protein yielded a radioactive fingerprint similar to that obtained with term ribosomes.
For quantitating levels of the protein in the HPL region, the band was cut out from the dried gel and the radioactivity determined. In the case of third trimester ribosomes the band contained about 10% of the total amount of radioactivity applied to the gel; in the case of first trimester ribosomes the figure was about 5%. These values somewhat overestimate the HPL synthesized since, while the band is very discrete, a certain amount of other labeled protein comigrates in this region, as shown above.
DISCUSSION
The (overestimated) value for the percentage of HPL synthesized in the cell-free system is in satisfactory agreement with the data obtained by Friesen, et al. (8) who showed that in term placenta slices, HPL constitutes 2-4% of the total protein synthesized. The results are also consistent with in vivo findings which indicate that in the third trimester of pregnancy the placenta secretes larger quantities of the protein into maternal serum than in the first trimester (3, 9) .
It has been proposed that HPL might be derived from a precursor protein (8, 10) . This was based on the finding that in a mixture of labeled proteins from term placenta slices, some large molecular-weight proteins were precipitated with HPL antibody. While the predominant protein synthesized in the cell-free system is HPL, it is possible that a precursor is generated which is rapidly cleaved to HPL. Furthermore, a protein with a small variation in molecular weight might not be detected on polyacrylamide gels. Perhaps a more definitive answer regarding this point can be obtained by isolating the HPL mRNA and translating it in a nonplacental cell-free system. This approach might be fruitful since the cleavage activity for some precursors may reside in the microsomal fraction of the cell (12) . It was demonstrated that the mRNA encoding for the light chain derived from a myeloma tumor was translated in a heterologous cell-free system and an apparent precursor of this protein was detected (11, 12) .
Since polysomes from placenta can synthesize a significant amount of a specific human placental hormone, HPL, they presumably contain correspondingly high levels of the specific mRNA, which can be isolated and used as a reagent to study the regulation of the biosynthesis of this peptide hormone.
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